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THE CARDIAC RELATIONS OF CHOREA.

By Wrirrram OSLER, M.D.,
PROFESSOR OF CLINICAL MEDICINE IN THE UNIVERSITY OF PENNSYLVANIA ; PHYSICIAN TO THE
TUNIVERSITY HOSPITAL, TO THE PHILADELPHIA HOSPITAL, AND T0 THE
INFIRMARY FOR NERVOUS DISEASES,
TuE heart symptoms of chorea demand special consideration as among
the most important and peculiar features of the disease. Chorea is rarely
a fatal disease in children, and hundreds of cases may be treated without
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:a(::aith .th By far the most serious fact in the clinical history of the dis-

ouse. ns;meg. (;ccurrgnlc.e of endocarditis ; but here the danger is remote,
iate, and lies i i iti

ot i in the changes which an acute valvulitis may

thA sat;s:fa}ctory s’tudy of the cardiac relations of chorea must embrace

¢ e c.or(l1 1?011 during the attack, and the subsequent heart history after

period of years. The first question has engaged the attention of many

workers, and an attempt is here mad
. e to work 1
not hitherto attempted. out the second on a scale

L. Coxprrion or TE HEART DURING THE Arrack.

.()ftel}times the extreme jactitation renders the examination of a chorei
child diffieult or even impossible. I make it a rule to examine the ba .
chest. Auscultation through the clothing is not trustworthy, as slz
murmurs, readily audible with the stethoscope, may easily ech,)e detz
t'10n. It is a good plan to let the child lie quietly on a lounge lfor somc-
time, and make the first examination in the recumbent position whee
the heart’s action is less rapid. Subsequently the effect of exerci :11
of the erect posture may be tested. e

In chorea, as in rheumatism, the evidences of cardiac disease must be
sought for, as it is rare to hear complaints of either palpitation, pain
other symptoms which would direct attention to the heart e

The.car.diac disturbance is indicated by the presence. of murmur
alteration in the rate or rhythm of the heart’s action, and by pain i

A murmur at one or other of the cardiac areas’is by far the; most
common sign and is present in a considerable number of all cases. Of
410 cases in the records of the Infirmary for Nervous Diseases .ther
were 120 which presented a heart murmur at the time of exa,mix’mtio y
In at least 40 cases there was either no note or an imperfect one, and 1I;1
very many the exigencies of out-patient work prevented a ver t},IOI‘OLI h
examination. It can safely be said that in over one-third o}fr’ the cai
a heart murmur was detected, and I have no doubt that this numb X
wou%d have been much increased had each child been stripped ec;

special attention given to the auscultation of the heart. pret e
. Of the 1.20 cases, 113 presented the apex systolic or mitral murmur
m'? a basic, and in 3 both apex and basic. In 15 cases the heart”
action was noted as rapid, and in 6 as irregular. Pain was not a y
quen? complaint and was noted in only 6 or 7 cases. -
' It is common experience that the special indication of heart trouble
in chorea is the presence of a soft systolic bruit, heard best at the a

or over the -body of the ventricles and not often propagated to or be EEE
the mid-axilla. Basic systolic murmurs are usually associated Zvith

angmia or debility. Diastolic and presystolic murmurs rarely, if ever
occur in acute chorea. ' ’ ’
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Before discussing the probable nature of these murmurs it will be well
to study the anatomical condition of the heart in fatal cases. Fortu-
nately these are rare. I have inspected three cases.

CastE 1.—8,, a girl, aged eleven; had had acute rheumatism. Ad-
mitted to the Montreal Greneral Hospital, under Dr. George Ross, with
acute chorea, and died of an intercurrent pneumonia. The movements
had almost ceased under hypodermics of arsenic. The autopsy (No.
465 post-mortem records Montreal General Hospital) showed slight
hypertrophy of the heart, somewhat thickened mitral curtains with
numerous irregular warty vegetations just inside the auricular margins.
Two of the aortic segments also presented bead-like vegetations below
the corpora Arantii.

Cast IL—T. B., a boy, aged eleven, had chorea in May, 1880, and a
second severe attack in July of the same year. No rheumatism. No
heart murmur. About the 20th of February, 1831, there was a recur-
rence, and on March 3d he again came to the general hospital to see
Dr. Molson. About the 10th he began to get feverish and extremely
restless. On the 14th the temperature rose above 104° F., and he be-
came comatose. The left arm seemed powerless, the right arm and leg
were constantly twitching. On the 15th the temperature reached 105°
T, and there were cutaneous ecchymoses. He died on the morning of
the 16th. The autopsy showed very extensive mitral valvulitis, the
vegetations large, soft, grayish-white in color. No chronic affection of
the valves. The spleen and kidneys contained many recent infarcts.
The brain and membranes healthy, with the exception of a spot of
grayish-red softening in the right corpus striatum (lenticular nucleus)
about the size of a cherry. It was no doubt embolic, though the arteries
of the perforated space were carefully examined for emboli without

success.
Case 1II.—Emma M., aged eighteen, admitted to the Montreal Gen-

" eral Hospital, under Dr. George Ross," and died in five days of exhaus-

tion. There was no rheumatism, and the attack had followed a fright five
days before admission. Iere, too, the only important lesion was on the
mitral valves—a row of soft warty vegetations on the auricular face just

within the free margins.

The statistics of fatal cases of chorea have been collected by Sturges’
and Raymond? Of eighty cases, representing the combined experience
of Guy’s, Bartholomew’s, St. George’s, and St. Thomas's Hospitals,
Sturges states that there were only five with the heart valves and peri-
cardium reported healthy. '

Excluding the London cases from Raymond’s table of 79 cases, there
are left 34, in only 19 of which there were specific statements as to the
condition of the heart, and in every one of these endocarditis was present.
I have found the reports of 15 additional cases,' which, with the three

1 Canada Medical and Surgical Journal, vol. xi. 2 Chorea. London, 1881.

3 Dictionnaire encyclopédique des Sciences Médicales.

4 Mackenzie (Trans. Inter. Med, Congress, 1881), six cases, five of endocarditis. Donkin and Hebb, 1
case, valves normal (Med. Times and Gaz , 1884, ii ). Baxter (Brain, vol. ii ) one case. Morell-Lavellée
(Revue des Maladies de I'Enfance, 1884), one case. Frank (Allg. Wiener med. Zeitung, 1879), one case.
Maixner (Med.-Chir. Centralblatt, Wien, 1882), one case. Koch (Deutsches Archiv f. klin. Med., Bd.

x1.), four cases



874 OSLER, THE CARDIAG RELATIONS OF CHOREA.

here given makes 18, in 16 of which there was mitral endocarditis. We

may say that of 115 fatal cases of chorea, with notes of the state of the

heart, in not more than 10 was this organ found normal, and in the
great proportion of the cases the lesion was acute mitral valvulitis.

One other point must be considered before we speak of the nature of
the heart murmur. In what proportion of the cases is there a history
of rheumatism? In 35 of the 120 cases, 29.1 per cent., there was a note
of articular affection, either acute or subacute, or of pains which might
be regarded as rheumatic.

Much has been written in explanation of the heart murmur of chorea;

an idea of how much may be gathered from the fact that a discussion of
the theories which have been advanced oceupies twelve pages in Hayden’s
work on Diseases of the Heart. We are concerned chiefly with the apex
systolic murmur, universally recognized as the most frequent and char-
acteristic sign of implication of the heart in chorea, Speaking generally,
we meet with such a murmur in mitral endocarditis, or in relaxation of
the ventricular walls, such as occurs in anemia and fevers, and it is
attributed to regurgitation through the mitral orifice, owing either to
absolute insufficiency, in consequence of the endocarditis, or to relative
insufficiency when the normal valves are unable to close an orifice en-
larged as a result of relaxation of the heart muscle. In chorea a special
theory of musculo-papillary spasm has been advanced to account for the
mitral murmur. '

It would be fruitless to re-discuss, in all its aspects, a subject so well
and ably presented in various works, particularly in those of Hayden
and Sturges. That there is such a condition as spasm of the papillary
muscles resulting in a “want of correspondence between the fibres of the
ventricle, which obliterate the cavity and those which close the valve,”
is a plausible hypothesis unsupported, so far as I know, by any clinical or
anatomical facts, while the general immunity of involuntary muscular
organs in chorea speaks strongly against it.

Sturges thinks that there may be a fatigue paresis”of the papillary
muscles, similar to that which sometimes involves the limbs, and this
weakness and relaxation prevent accurate adaptation of the valve seg-
ments. e urges in support the inconstant character of the murmur,
appearing and disappearing without apparent cause, and states that it
may be synchronous both in its time of arrival and duration with the
paresis of the voluntary muscles. I have not been able to trace any
such connection, nor have I found in the paretic cases any special ten-
dency to variability in the murmur. Indeed, so far as my experience

goes, the apex systolic bruit of chorea is by no means an inconstant mur-
mur. If muscular incompetency has anything to do with the production
of the choreic bruit, it is more likely to be of a similar character to that
which occurs in ansmia, debility, and fevers. Here it is the relaxation of
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the walls, and particularly the so-called mitral muscle, wh.lch ;‘nduiis i
condition’ of relative insufficiency of the segmlelmkts and pen}l]lilglod:;%ee gof
i r is well known, a
tation. There may be in chorea, as 1 : . .
anemia, and in a certain proportion of the cases this ?xplanatlzﬂeoir u]ii
murmux" may hold good, but in the great ma._}orlty of ?T't:nces
is detected early when there ig neithel}'1 anzmia nzrlfllce blr:l 1)t .Of dhoren i,
inion that the apex systo
I am strongly of the opinion . : 1t ol
in at least nine out of ten cases, assoma}tled }vlv.lt}}; eni;):;n;(tlt‘lrsu.l e et
i p ith which mi
1. The extraordinary frequency wi \ ‘ ; B
with in fatal cases. There is no known disease v which endo;a'rdztzi (z)i :3
: e
constantly found, post-mortem, as chorec. Asg the ﬁgt}res anzz kgow ”
show it is exceptional to find the heart healthy.. 0 pot Knom of
statis’tics of any very large number of fatal cases of a:(f:.ute ar ﬁu » xhen

‘mat i figures, but I doubt if even this disease,

atism to place beside these fig res, even :

:(l) prone topendooardial complication, can be. compared w 1];:}1 ci(;;zaé 101}
.this respect. Dickinson has raised the questu;;l whether ; t;s: beads of

i : nce than the cause o

fibrin are not rather the conseque

defect, and Sturges holds that this appearance does not .r?resentt ia; I:r:;i

inﬂan;mation of the endocardium. Whethe'ar a t.rue inflamma §

t T think it must be conceded that the lesion is identical, microscop
0 . . ..

](:all,y as well as macroscopically, with simple or warty endocarditis as we

see it in other diseases. .

‘Se621t';‘he character and location of the murmur are such as e'}xpen;l}:}c:z

in (;ther affections has taught us are associated with 1nﬁamr]ﬂat\l};)rx;l 0 dhe

mitral segments. I speak of the apex bellows-munfl.lur. fysma11

iated with the presence of a IOW O
should be so generally associa : noe of & Tow oS
i j ithin the auricular margins o S,
warty vegetations just wi : ! O one o o prablom
i i interfering with their functions, robl

one would think, seriously in tions, 1s & Do
iti tainly does not necessitate regurg )

to be solved. The condition cer y gitation,

‘i.(:ld the bruit may perhaps, as has been suggested, be due to friction

; ts.

ughened faces of the segmen o
th%rOT}%e inconstancy of the murmur and its dlsappearanceNon tvl‘l,z
) - 3 . - OW
i been urged against this view.

subsidence of the chorea have ‘ : . ;

inust acknowledge that the bruit may be varlabl‘e and, indeed, df)es.sltlgd

neclessarily accompany mitral endocarditis. K1rkes,fylelars agdo., 1(;1s1 e

ies i tudied cas
i been two autopsies in carerully s
upon this, and there have L £w0 e O et
i i tions were found post-mortem,

f chorea in which the vegeta ‘ : nd !
Zxamination failed to reveal a murmur (Baxter: Brain, vol. ii.; F' m:ul
Ally. Wiener med. Zeitung,1879.) The facts which 1 shall subsegt}en );

i Z.su gest that we may during the attack have an endc{card;t}s,tno
fn;rnifesgt even by a murmur, but which has laid the foufndlatlon o udu](r;

i ce of the apex murmur of chorea—an
trouble. The disappearance o \ vl o
i tedly followed, and if caus y
rhenmatism too—has been repea ;
small vegetations, this is a natural sequence of the changes which go on
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in them. At first a soft granulation tissue, they become in time firmer,
smaller, and ultimately smooth flat elevations mark the spots. It is not
improbable that if we could follow accurately the auscultatory history
of a valve affected with acute endocarditis, we should find in many cases
that the murmur of the fresh attack disappeared, to reappear when
the changes, which it is the misfortune of the acute disease to initiate,
have reached a point of interfering with the competency of the valve.

4. In its sequel the cardiac affection of chorea has been supposed to
differ from that of other diseases, “as none of the injurious after-conse-
quences which attend endocarditis in its other relations . are
found to ensue here” (Sturges). A study of any large number of
choreics some years subsequent to the digease tells, as I shall show, a sad

tale to the contrary and proves that the primary heart trouble is, in a
majority of cases, at least, endocarditis.

II. Tue ConpITION OF THE HEART IN CHOREIC PATIENTS
SOME YEARS AFTER THE ATTACK.

Owing, doubtless, to the difficulties inherent tosuch an investigation, this
line of inquiry has not been followed by many workers. Indeed, so far
as I know, Dr. Stephen Mackenzie’s paper, at the London International
Congress, is the only one which has dealt with the subject, and he has
examined thirty-three patients at periods from one to five years subse-
quent to the attack. Postal cards were sent to all the choreic patients, in
sets of twenty-five, who had been in attendance at the Infirmary since
1876, asking them to return for the purpose of having the heart exam-

ined. One hundred and ten came back, a number much

exceeding our
expectations.!

All the more recent cases in attendance at the clinics
have been excluded—all, indeed, after March, 1885, so that the study is
based upon 110 cases in which the examination was made more than two
years subsequent to the attack of chorea. In each case, as it came,
reference was made to t# original notes, questions asked concerning
subsequent attacks, and rheumatism, and the heart examined in the re.
cumbent and erect postures, at rest and after exertion.

The results summarized, are as follows: In 43 cases the heart was
normal, in 54 there were signs of organic disease, and in 13 there was.
functional disturbance.

The tables which I have prepared are too full for publication, but the:
following abstracts of the cases affected will be of interest :

1871 (sixteen years). Two cases.

Cask I.—Laura C. R., aged twenty-five. Several attacks subsequent
to 1871. Never had rheumatism until February, 1887. No note of"

1 It speaks well for the stability of the artisan class in Philade;
reached their destination.

Removed ; cannot find,

Iphia that 8o many of the postal cards
Comparatively few were returned from the Post-office with the comment—
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ition i i 1 ks of shortness of breath.

t condition in previous attacks. Has attac h

g?o?tl;w;(féesens: Imlf))ulse is forcible. Dulngss 1n%reia?§d. éii)s:t:()lfstohc
i i ace .
murmur heard to posterior axillary fold. Second le L acoenbuated.
s II.—Kate L., aged twenty-one. Two or three atta

18$f'SPi>ad one i?l 1878. gIn 1882, had inflammatory rhguma?sm,tns;/el:
any j(,)int trouble before this time. 1I{n 1?7&;, ngte 1ss Oflrélg; ts}(:, s g tat%:,;

: murmur.’ She has bad attac s of shortness .
?)$;§67$ L Feeble thrill; localized purring presystohcS mur(rlnilerf:t a%g;i
apex systolic transmitted to posterior axillary fold. Secon
tuated.

1872 (fifteen years). One case. No heart affection.

1874 (thirteen years). Three cases.

i d attack in 1883,
sg IV.—Annie M., aged twenty-five. Secon
thi(r}(? b11131 1885. Had rheumatism ggst before thes&rlsit(‘; ﬁlﬁ:{l{(}ur N(,)S’ ;(zq‘ﬁ
in first or second ; in 18 , 80 _apex sy . y
].;508};22?: limfd apex systolic transmitted ’go a;nllgm b;1 second left accentu
; se dulness increased ; impulse forcible. ) ‘
at%if&:sga‘:}sfr]%ertha G., aged twe’nty-ﬁve. A secogtdtatt;;:gs 61;01S 1815131(1)
b i T. atus pr s -
No rheumatism. In 1880, a soft systolic murmur. bus prizsens : -
t forcible. Loud apex systolic murmur propag
I\)}lels; ??ngi%l;g and accentuated second left. Has palpitation and attacks
f breath. ) )
Of(g.}»]\(s)gl%/gisﬁ(}harles M., aged twenty-elghlg. Setconghattetck Il:sgii%
d pains in joi p ttack. o note of heart. .
Had pains in joints before second a T o ol
ubjective symptoms. Status preesens: P y
?I?li‘nvlvtfll“l,x:loot shegu‘d in ag;illa or in pulmonary area. No Increase In
dulness. ’ Second left accentuated.

1875 (twelve years). Two cases; one normal.

Case VIL.—Hester G., aged twentyi Original a%ackoéeg%r }fe?;ftr(ia 1{
i i tism. on
a second in 1879, and oune since. No rleum? Dot ot deanten,
. For two years has had attacks of palpita 8 g
gﬁ;?f; jorwse?w: Imgulse forcible. Presystolic thrill; rough presystolic
murmur. Loud accentuated second left.

1876 (eleven years). KEight cases; one normal.

i v ince 1876 three attacks, last
IX.—Annie T., aged seventeen. Slgce ) b
in Cl%%% No rheumatisrr%. In 1§85, 1?1 soft 13};:‘591(;0 m}gl;rg;r}.ﬂw?;);?:
ins that she does not lie comfortably on left side. cesons
lI[)}I?;)?lslse forcible, outside nipp(lie. Apex systolic loud, heard well in
i d left accentuated. )
angs'ﬁ }Sieilll?{obert P., aged twenty-one. SSetcond attack chtliiigxiapli\fio
isn revi . Status presens : pid,
rheumatism. No_previous note of heart : e e
i iffuse. Dulness not increased. Blowing systo
:ﬁgselaszpilx,urslit heard in axilla; disappears on exertion. Second left
ac%azéga%z(}.—Lizzie H., aged sixteen. Ma;y attacks silr(nice 11%1761, g’%o
: i ‘hen four years old. ,
of them severe. Had rheumatism w e ot enlangemont
second left was reduplicated. Status presens: ‘10 T s
; impulse feeble; no thrill. At apex double mu ", pres;
ggliilze:ﬁg;tlg(iurzigh. Systolic not loud, not transmitted to axilla. On
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exertion louder.” Bg&th very distinet. 8
oc%asiongé attacks of palpita{ion. soond 1of very load.  Has
ASE XTI.—Jda L., aged eighteen. Three atta i
- » ag ] . cks since 1876. N
rBheumfgtls.m. No note of heart in 1879. No symptoms. Status pra;senso-
eat lorc;ble; dulness ingreased. Loud apex systolic murmur heard
Zgraé?cg gaoft'.fcapula and very distinct along left margin of sternum. At
aortic, rtilage a soft systolic bruit. Second left ringing and accen-
Case XIV.—Jennie A., a i
) . > A., aged twenty. Second attack in 1878, third
in 1879.‘ INo rheumatlsm.. In 1879, sound, stated to be normal. ,St;gw
presens: Impulse not forcible, no apparent enlargement. In fourth left
T)I;‘?ﬁf %r;(zlugl}t]ﬁmgsgrstohfi]murmur; limited in area. At apex a systolic
3 smitted to axilla, and heard at angle of scapula. S i
prath ransmitied 1 pula.  Second left
goo§ health.ua ed. Sounds at apex booming. No symptoms, always
Case XV.—Annie L., aged tw
] -, aged twenty-four. Two attacks si
g% %882, when for the first time she had rheumatism. No fllgtcee,olf?ito:ft?
thgiﬁs pﬁ;r;@s:toﬁpex an inch outside nipple. Impulse forcible No
. ) lc murmur, not rough, in fourth space; apex s '.t li
ief%rd flila,s aﬁ;l(lla alndat angle of scapula. Loudlypaccentupated )sZc(znll((}:l,
yea.rS' palpitation and shortness of breath on exertion for three
Case XVI.—Miriam C., aged nineteen. Two attacks since. Never

had rheumatism. i 3 .
with it Has had heart disease for some years; is now in bed

}87( (ten years). Seven cases; three affected.

& 3
ac&z&fhizgi.s;l&n}iée% 7G‘Sr., agedlﬂ: twent{-one. The attack followed
. » & soft systolic murmur. No .
Status pﬁ*wsens: When recumbent sounds clear. Erect and Z}f,tng E:(;(Igls'-
cise well-marked apex systolic, not transmitted. Second left ringin
ac%antua;gd, and reduplicated. No enlargement of the heart. s
s ASE X X.—Mamie L., aged fifteen. Rheumatism (acute) four weeks
mug: 01’1,set l\cT)f chorea in 1877. No attack since. In 1877, “ mitral
SR 1_11‘.I > 0 symptoms. Status presens : Impulse forcible, beat out-
murnl;llllrr)'p e line. Transverse.dulnqss increased. Loud apex systolic
murmur, propagated to posterior axillary fold. Second left very accen-
o an(le XdXIII.—Rose McF., aged twenty-four. Attack in 1877 pro-
! stg # and severe; none since. No rheumatism. In 1877, a faint apex
c)i’bl: '1c murmur. Stqtus prasens: Heart’s action violent ; impulse for-
atble; aff‘)ex (ﬂlgmde nipple. Marked presystolic thrill. Presystolic mur-
e 1 fourth interspace. Systolic murmur in fifth space, and heard as
el aésaﬂgls;g;o;naécﬂ]lar);l folc(ll.1 Sg(lzond sound accentuated at the second
X also heard loudly in axilla. Patient is at ti
short of breath; has attacks of palpitation and has fainizi pimes vety

1878 (nine years). Two cases; one affected.

Casg XXIV.—Minnie- C., a i

: -—Minnie-C,, aged fifteen. Attacks also in 1879,
ara;ll;l 85. Rheumatism in 1885, never before. In 1878 an :;ex z)?étogl)(i)é
o rmur. | No symptoms.  Status praesens: Impulse forcible: apex out-
ide nipple-line; transverse dulness increased. Apex systofic murmur
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heard to posterior axillary fold. Double murmur at aortic cartilage;
diastolic heard also on sternum. Second left not accentuated.

1879 (eight years). Four cases; all affected.

Casp XX VI.—Fannie N, aged fifteen. Second attack in 1885. Has
had rheumatic pains, but no swelling of joints. In 1879 had pain about
the heart, and since then has had occasional attacks of palpitation on
exertion. Status prsens: Impulse in fifth a little out. Transverse
dulness increased. Presystolic thrill, most marked at apex. Rough
presystolic murmur at and just above the apex. Soft; systolic at and
outside apex beat. Second left much accentuated, and is also very ring-
ing and loud in axilla and at angle of scapula.

Casp XX VIL—Lizzie R., aged twelve. Three subsequent attacks,
1880, ’83, and ’86. Those of 1879,’80, and ’83 very severe. No rheuma-
tism. No previous note of heart condition. Has had no heart symptoms.
Status pressens: Forcible, diffuse impulse. Apex a little outside nipple.
Systolic murmur at apex transmitted to axilla and heard feebly at angle
of scapula. Second left very accentuated.

Case XXVIIL—Rose F., aged thirteen. Second attack in 1881.
Heart normal in 1879. Has been short of breath, particularly on exer-
tion. Status presens: Impulse strong. Transverse dulness increased.
Rough presystolic thrill. Very rasping presystolic bruit. - Maximum
intensity in fifth, just within nipple. Second left accentuated and re-
duplicated. Aortic sounds feeble.

Cast XXIX.—Mary G., aged thirteen. Several attacks since 1879;
in 1885 a bad one, and now, May, 1887, is in infirmary with a severe
attack. Rheumatism in 1885 with chorea, not before; and this time
has had swollen joints. In 1885 had systolic apex murmur. Status
preesens: Impulse in fifth and sixth, outside nipple. Dulness increased.
Loud apex systolic bruit propagated to axilla and scapula. Second left
much accentuated. Has had attacks of cardiac dyspneea in which she
could not lie down. At times severe pain at heart.

1880 (seven years). Five cases; three affected.

Casy XXXIL.—Ellen McG., aged twenty-three. No rheumatism.
No note of heart in 1880. Is ansemic; has palpitation, shortness of
breath, and at times severe pain at heart. Status presens: Action rapid
and forcible ; dulness increased. Presystolic thrill all over mitral area.
Rough presystolic murmur. Soft systolic bruit just outside apex. Second
left is loud but not specially accentuated. Examined again some weeks
after a course of iron and arsenic, which had relieved the ansmia;
murmurs unchanged.

Case XX XIIT.—Angela W., aged eighteen. TFour attacks since the
first in 1880. No rheumatism. Heart, in 1884, said to be normal.
Has had pain at heart, and is at times short of breath. Status praesens:
Impulse forcible. Soft apex systolic, heard as far as middle axilla, and
increased on exertion; not altered by position. Second left a little ac-
centuated.

Casy XXXIV.—Flovence B., aged twenty. Rheumatism six months
before the attack. In 1880 an apex systolic murmur. Has had since
then occasional attacks of palpitation. Status prasens: Impulse foreible;
apex a little out, but no special enlargen.ent. Apex systolic murmur,
heard well to middle axilla. Marked accentuation of second left.



380 OSLER, THE CARDIAC RELATIONS OF CHOREA. -

1881 (six years). Sixteen cases; nine affected.

Case XXXVI.—TLouis O., aged seventeen. At least five attacks
since 1881. No rheumatism. No note of heart. No symptoms. Status
prasens: Apex beat in fourth space in nipple line, heaving and for-
cible; dulness increased. Loud systolic murmur at apex heard to pos-
terior axillary fold, but not above fourth space. When recumbent it is
heard in second and third spaces as well. Second left very accentuated.

CasE XXXIX.—Frank N., aged thirteen. A second attack in 1884.
No rheumatism. Heart said to have been normal in 1884, For some
time has been very short of breath, and gets tired on exertion. Status
presons: Precordia bulges. Impulse diffuse; dulness increased. Pre-
systolic thrill in fourth interspace. A blubbering presystolic murmur.
Maximum intensity in fourth space. Loud blowing systolic bruit; heard
also in axilla. Very accentuated second left. Aortic second feeble,

Case XL.—William P., aged twelve. Second attack in 1883, third
in 1885. No rheumatism. ~Condition of heart not noted. Has no
symptoms. Status preesens: Diffuse apex beat in nipple line, in. fourth
and fifth spaces. Transverse dulness increased. In erect posture sounds
clear. Recumbent, distinct apex systolic murmur transmitted along
anterior axillary fold. In third and fourth interspaces double murmur,
the diastolic not rough. Second left very much accentuated.

(G3e XLI.—Joseph M, aged thirteen. First attack January, 1881;
second, October, 1881. No rheumatism. In 1881 a soft systolic mur-
mur. Has had vertigo and rushes of blood to head. Status PrEsens :
Impulse not forcible; dulness slightly increased. No thrill, but loud
shock of first sound. Rumbling presystolic murmur, maximum in fifth
space in nipple line, is well heard to anterior axillary fold. Loudly
accentuated second left. No systolic murmur even when recumbent.

Case XLII.—Carrie B., aged Second attack in 1884 ; third
in 1886, all severe. No rheumatism. In 1881 heart normal. No symp-
toms. Status prasens: Visible, somewhat forcible, pulsation in third,
fourth, and fifth spaces. Erect posture, no murmur; recumbent, systolic
bruit at second left, localized. Second sound here loud, sharp, and
reduplicated.

Case XLIII.—Mary B., aged sixteen. Three or four slight attacks
since 1881. 1In 1881 pains in joints, no swelling. In 1881 an apex
bruit. Has had no heart symptoms. Status prasens: No enlargement.
When erect, sounds clear; recumbent, systolic bruit at second left, with
marked accentuation of second sound.

Case XLV.—Marcus Van A., aged eleven. None since. No rheu-
matism. In 1881 a somewhat loud musical bruit. No symptoms.
Status presens: Apex beat in nipple line, fifth space. Impulse not
specially forcible. Loud blowing systolic bruit at apex, propagated
to axilla and heard well at scapula. Second left accentuated and re-
duplicated. :

Case XLVI.—Alice W., aged seventeen. Second attack in 1882
Pains in knees in 1882, and lately in shoulders. Heart normal in 1881
and 1882. Status presens: Soft apex systolic murmur, not heard in
axilla. Second left accentuated. No enlargement of heart. Has at
times palpitation and shortness of breath.

Case XLIX.—Jessie J., aged nineteen. Three attacks since. Rheu-
matism with attack in 1883, and again in 1885. Heart said to be
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normal in 1885. Status prasens: Beat in fifth space outside nlplflle.
Dulness increased. At apex a soft systolic bruit, not heard mfz:x&_ a,:
except after exertion. In fourth space, in localized region, a so ; 1a§r
tolic murmur, not increased toward sternum, not _heard Hat ?)‘O:it;:cks
pulmonary cartilages; it also is intensified by exertion. . tgs atacks
at the heart,” faints, and gets cold. Has much pain at time;

short of breath.

1882 (five years). Thirteen cases; ten affected.

s L—Tillie M., aged fifteen. Attacks also in 1883 and 1886.
N(fj 1;1311;1];%&11, but latZly has had pains in ghol_]lders. No n'ote of"
heart. Has had at times pain at heart and palpitation. Status _1231 ceis)ens_ :
Apex beat just within nipple, a little forcible. . Apex systolic i Iiu;‘t
heard along anterior axillary fold and in middle axilla. Second le
ac?:;gaﬁeldl..-—Annie B., aged eighteen. No rheumatism. Irll }832 a
loud apex systolic bruit. Has had shortness of _breath and pa plFa 103.
Status prasens: Beat forcible, outside nipple line; dulness flnc1easia ..
Apex systolic murmur, heard also in axilla and at angle of scapula;
also as high as second rib. Second left loudly accentuated. 5 84 and
Case LIIL.—Mary J., aged fourteen. ~Attacks also in 1883, B”tatn
’85. No rheumatism. Heart normal in 1882. No symptoms. ha: u}.ls
prossens: Impulse forcible. Soft systolic bruit at apex, heard as lgf
as third space, not propagated to axilla. Remarkable accentuation o
Sec(%ﬁ(siEh}ftIV.—Bessie P., aged thirteen. Second attack in 1883. R]})leu-
matism in hands and feet with first attack. Heart said to have 'eeﬁ
normal. Status prasens: Impulse forcible. Apex in sixth space an tnlc:
outside nipple line. Slight presystolic rumble at apex. Loud sSys 0 1((13
murmur in second and third interspaces, not so marked at apex. iSecon
ntuated. No symptoms. ) .
leféi%‘;:dg‘?.(—:ieHarriet H,, ageﬁ e%)glslg.g No rbeumatism. Died of heart
i ith dropsy, November 8, 1883. S
dls(ejis:EwIlJ%II.-—l—)S};Ldie C., aged welve. Second attack in 1885. in
1886 ankles swollen and sore; never had 1'heumat}‘sm with th(}e1 .afitac_ ;
of chorea. No note of heart in 1882. In 1885 “hypertrophie a‘r(ll
loud apex systolic murmur.” Status prasens: Apex an 1n%1 OII]L{‘?lh?
nipple line. ~Impulse forcible. Dulness increased. No tllmf; 1gla
pitched systolic bruit at apex, loud also in axilla and at angle of scapu :
Very accentuated second lefit. Has much throbbing of heart on exer
i s vomited after skipping. ) :
tlogk:gdl}%z—Maggie Ww., agle);g ﬁ%been. Second attack in 1885. No
rheumatism. Heart normal in 1882. Status presens: A soft mfyrmur
at apex, not transmitted ; increased on holding breath. Second left very
ac%:égﬁlt;e)%.—Fannie S., aged eleven. Sepond attack in 1883, thlid
in 1884, and fourth in 1885. Rheumatism ln.1883; severe attacli. In
November, 1882, a basic systolic murmur, Vthch per51sted. in 15(518 . Ii
June, 1885, there were hypel‘trop}jylanilleﬁlrgigtaélce of aortic and mitra
i . Died of cardiac dropsy, July 11, . ) ]
dlséis:E L]))(Ir—Catherine B.,paged thirteen. A second slight atte:é}tktm
spring of this year. No rheumatism. No note of heart in 1882.D la us
prasens: Impulse forcible, at and a little outside nipple line. Dulness
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increased. Feeble presystolic thrill. Loud apex systolic murmur, pro-
pagated to axilla. In fourth space just within nipple, a rumbling pre-
systolic murmur. Second left very accentuated. Has had at times
severe pain in heart; no shortness of breath.

!
1883 (four years). Fifteen cases; eight affected.

Case LXIL—James G., aged thirteen. Second attack in 1885, third
in 1886. No acute rheumatism ; pains in shoulder. In 1886 a systolic
apex murmur. Stofus presens: Apex outside nipple line; large area of
forcible impulse in fourth and fifth spaces. Transverse dulness increased.
No thrill. High-pitched apex systolic murmur transmitted to axilla
and angle of scapula. In fourth space a faint rumble before first sound ;
second left accentuated and reduplicated. Has no heart symptoms.

Case LXIII. —Tinnie B., aged twelve. Second attack in 1884, third
in 1886. No rheumatism. In 1886 well-marked cardiac lesions. Status
presens: Apex beat forcible, outside nipple line. Dulness increased.
Loud, rough apex systolic bruit, transmitted to scapula; second left
accentuated and reduplicated. Tlas pain, and at times palpitation.

Case LXIV.—Henrietta K., aged twenty-one. Second attack in
1884. No rheumatism. In 1883 heart’s action intermittent. Status
presens: Beat forcible. No thrill. Loud, rough apex systolic bruit
heard at angle of scapula. Second left much accentuated. Has great
shortness of breath on exertion.

CasE LXV.—Lorenzo D’A., aged eleven. Two slight returns. No
rheumatism. No note of heart in 1883. Status presens: Impulse slow,
forcible ; apex in fifth space, in nipple line. Soft apex systolic murmur,
louder on exertion ; not heard at mid axilla. Second left much accen-
tuated and reduplicated. HHas distress at heart on exertion.

Case LXVI.—Nellie H., aged nine. Second attack in 1884, third
in 1885. No rheumatism. No note of previous heart-condition. Status
presens : Apex beat diffuse, maximum in sixth space, one inch outside
nipple line. Dulness increased. Nothrill. Loud apex systolic murmur
transmitted to angle of scapula. Just below and inside the nipple a soft
presystolic bruit. Second left much accentuated. In December, 1886,
the child had a sharp attack of cardiac dyspncea.

Case LXVIL—Edward R., aged twelve. Second attack in 1885.
No clear history of rheumatism; has had pains. No note of heart.
Status presens : Beat in fifth, just outside nipple line. Dulness increased.
Just above apex, in localized region, a presystolic murmur; louder in
recumbent posture. When breath is held, soft apex systolic murmur.
Second left much accentuated.

Case LXXI.—Annie C., aged eleven. Bad attack for a month; no
recurrence. No rheumatism. No note of heartin 1883. Status presens:
Beat at nipple, in fourth space. Transverse dulness increased. Feeble
thrill above apex. Rough presystolic murmur in third and fourth
spaces; heard also along pectoral fold. Just outside apex a soft
systolic. Loudly accentuated second left. Isshort of breath on exertion.

Case LXXIV.—William H., aged fifteen. Still has twitches at
times. No rheumatism. No note of heart. Status presens: Apex
beat in nipple line. Dulness increaged. Feeble presystolic thrill at
apex. In second left interspace a loud, rough, systolic murmur. In
third and fourth spaces a softer bruit. Distinet presystolic rumble
above apex beat. First sound reduplicated at apex. Second left much
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accentuated. Has what his mother calls “ asthma spells,” particularly
on exertion.

1884 (three years). Thirteen cases; ten affected.

Case LXXVII—Harry B., aged thirteen. Second attack in 1885,
third in 1886. Rheumatism with attack in 1884. Apex murmur in
1886.  Status presens: Impulse feeble, just inside nipple line. No
thrill. Dulness not.increased. Soft apex systolic brl}lt; h(_eard well to
mid-axilla. Rough presystolic murmur, maximum intensity at apew.
Both intensified after. exertion. Loudly accentuated and reduplicated
second left. No palpitation; no shortness of breath. Cheeks are
flushed, and he has a cardiac look.

Casg LXXVIII—Ida M., aged fourteen. No other attack. No
theumatism. No note of heart. Status prasens: No enlargement. Soft
apex systolic bruit propagated along anterior axillary fold. Systolic
murmur at second left space. Loudly accentuated left. Has no
symptoms. _

Case LXXIX.—George G., aged thirteen. No other attack. Had
pain in left hip in 1884, Heart normal. Status presens: No enlarge-
ment. Soft apex systolic bruit; not heard in axilla, but_well-_marked
in third leftapex. Second left very accentuated, and the diastolic shock
here loud.

CasE LXXX.—Nellie M., aged eleven. Right knee was swollen.
No note of heart. Status presens: Forcible apex beat in fifth space,
one inch outsi..e nipple line. Dulness increased.. At apex first sound
booming and echoing. In third and fourth left spaces loud systolic
bruit; feeble at second left cartilage; not audible in axilla; faintly
heard in mid-sternum. Much accentuated second left. Has no
symptoms. . .

COasE LXXXII —John D., aged eighteen. Second slight attack in
1886. In 1887 slight rheumatism. In 1884 soft murmur at base.
Status prasens : Impulse just within nipple. Dulness increased. No
thrill. ~ At apex a rumbling presystolic murmur. No systolic bruit
audible at apex. At fourth left and up and down the sternum is a long-
drawn diastolic murmur, of maximum intensity on sternum, opposite
fourth cartilage. Heard at aortic cartilage and at xiphoid. No aortic
systolic bruit. Second left very accentuated. Posture did not alter the
murmurs. He had no heart symptoms.

Case LXXXIII.—Kate H., aged fifteen. Rheumatism very badly
at the time. Heart said to be normal. Status presens: Apex beat for-
cible, outside nipple line. Cardiac shock over a large area. No thrill.
Loud apex systolic murmur propagated along anterior axillary fold.
Second left much accentuated. Has no heart symptoms.

Case LXXXIV.—Henry M., aged fifteen. No rheumatism. Heart
normal in 1884. Status preesens: Impulse diffuse in fourth and sixth
spaces, one inch outside nipple line. First sound at apex booming.
When #ecumbent a soft systolic murmur in second and third left spaces
near sternum. Second left much accentuated.

Case LXXXVI—Lillie D., aged twelve. No rheumatism. Heart
normal in 1884. - Status presens: No enlargement. When recumbent

.a soft, long, apex systolic murmur, not heard in axilla or in second or

third spaces. Disappears when erect. Second dull and loud, not sharp
and ringing, like second right.
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Case LXXXVIL—Fannie P., aged ten. Second attack in 1885.
Pains in wrists, but no swelling. In 1885 apex murmur, presystolic;
soft basic murmur ; hypertrophy. Status prasens: Forcible apex beat
in fifth space, outside nipple. Feeble thrill. Loud, high-pitched apex
systolic bruit, transmitted to scapula; and, in fact, all over left chest.
Presystolic bruit.. At aortic cartilage a rough, systolic murmur.
Second left accentuated. Has palpitation at times.

Case LXXXIX.—Annie T., aged thirteen. Several slight returns
since 1884. Rheumatism three months after the chorea. No note of
heart in 1884. Status prasens: Action rapid, apex a little out from
nipple line. Dulness increased. Loud, rough systolic bruit at apex,
transmitted to scapula. Second sound very accentuated at third left
cartilage. Has “spells” with her heart; has fainted. Isshort of breath
on exertion.

1885 (two years). Eighteen cases ; five affected.

Case XCIL.—Lizzie B., aged fifteen, No attack since. No rheuma-
tism. No note of heart. Status preesens: Impulse strong. Thrill at
apex. Localized systolic murmur at apex, not heard in axilla or on
third or second spaces. Loudly accentuated second left.

Case XCII.—Alice N, aged ten. No rheumatism. In 1885 loud
mitral systolic. Status prasens: Apex beat diffuse in fourth and fifth
spaces in nipple line. Transverse dulness increased. Apex systolic
murmur, heard beyond mid-axilla; intensified in recumbent posture.
Marked accentuation of second lefs. :

Casg XCVIL.—William R., aged nine. No rheumatism. Heart in
11885 said to be normal.  Status preesens: No enlargement. First sound
not clear, and on exertion a soft systolic murmur at apex; heard also
two inches beyond nipple, and as high as third rib. Loudly accentu-
ated second left. Has no symptoms.

*Case C.—Georgie G., aged thirteen. No rheumatism. In 1885 a
basic systolic murmur. Status presens : Impulse diffuse, forcible ; apex
just outside nipple line. Dulness increased. Thrill. At apex loud sys-
tolic bruit, propagated to posterior axillary fold. Second left dull, thud-
ding, and accentuated. Heart’s action irregular. Has palpitation and
shortness of breath.

Case CL—Jennie N., aged nine. Second attack in 1886, in which
she had rheumatism. Heart in 1885 normal. In 1886 loud apex sys-
tolic murmur. Status prasens: Impulse forcible, apex in nipple line.
Dulness increased. Apex systolic transmitted to axilla and angle of
scapula; heard also as high as second rib. Second left loudly accentu-
ated. Has, at times, throbbing, palpitation, and pain.

Of the 43 cases in which the heart was found normal, 12 had had
three or more attacks, 8 had had two, and 28 a single attack. There
was a history of rheumatism in 8—i.¢., 18.6 per cent. In 6 of these
cases the rheumatism was acute. In only 2 cases had there been a mur-
mur noted at the time of the original attack.

From the cases presenting abnormal physical signs, 13 may be
separated as examples of functional trouble. They are cases without
signs of enlargement of the heart and with localized or variable mur-
murs. Ten presented soft apex systolic bruits not propagated, in 3
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variable with position. In most of these there was accentuation' of the
second left pulmonary sound, but I do not think much stress is to be
placed upon this sign in young persons, as it is by no means uncommon
in normal hearts. Particular attention was paid to this point in the
examination of all the cases and comparison made between the sounds
in the second right and second left spaces. There were 10 norma‘l cases
in which the pulmonary sound was distinetly louder than the aortic, and
in some instances reduplicated. No note was taken of the murmurs, so
often developed in the region of the pulmonary artery during respira-
tion and which are extremely common in thin-chested children. In 2
cases the sounds in this region were clear in the erect posture, but in the
recumbent position systolic bruits developed ; in both the second sound
was accentuated, and in one the area of pulsation somewhat increased.
In a third case there was a soft systolic murmur in the second and third
spaces in the recumbent position only, with accentua.tion of the pul-
monary sound and the apex beat outside the nipple line. In some of
these there may have been organic changes in the valves, but I deemed
it best to exclude all doubtful cases.

There remain for consideration 54 cases with signs of valve disease.
In 21 cases there had been three or more attacks of chorea.

The facts regarding rheumatism are interesting. In 22 cases, 40.7 per
cent., there was a distinet history of articular trouble, sometimes with
the chorea, but in 6 cases from one to five years after the attacks.
Comparing the frequency of rheumatic affection in this group, 4(').7 per
¢ent., with that in the total number of cases, 15 per cen.t., or with th_e
group of 43 normal cases, 18.6 per cent., we see the influence this
disease exercises in producing the heart lesions. We have, }}owever,
the larger proportion, 59.3 per cent., of the cases without any history of
rheumatic trouble. Of the 21 cases which had had three or more
attacks of chorea, only 7 had rheumatism.

In this group there are rather more than 3 females to 1 male, a pro-
portion considerably greater than in the total number of cases.

With reference to the nature and seat of the lesion, there were 44
cases of uncomplicated mitral affection and 4 instances of combined
aortic and mitral disease. In 25 cases there was a mitral systolic mur-
mur; in 17 a distinct presystolic murmur, with or without a thrill, and
usually with a systolic bruit. Of the aortic lesions Case XIL pre-
sented a soft aortic direct murmur and a mitral systolic; Case XXIV.
a double aortic murmur as well as a mitral systolic; Case LX. died of
combined aortic and mitral disease; Case LXXXII. presented the
unusual combination of an aortic diastolic and a mitral presystolic
murmur. The overwhelming proportion of cases, with mitral lesions,
is what we might expect from the constancy with which the acute

endocarditis of rheumatism and chorea attacks these valves
NO. OLXXXVI1IL,—OCTOBER, 1887. 25
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There are many points of interest in physical diagnosis which these
cases illustrate, but T am only concerned now with the clinical problem
of the frequency with which organic heart disease follows chorea.

Not many of the cases had subjective symptoms of cardiac disease.
In 14 instances there was complaint of shortness of breath; 16 cases
had attacks of palpitation, and in 6 cases there was cardiac pain. Two
cages had died of heart disease, 1 was in bed with cardiac dropsy, and
in several others there were premonitions of heart failure. The majority
illustrated the important clinical law in valvular disease, that the symp-
toms do not result from the lesion, but from failure in the compensatory
action which for years may equalize the circulation and obviate com-
pletely the most serious mechanical defect.

A study of these cases justifies, I think, the following conclusions :

1. That in a considerable proportion of cases of chorea—much larger
than has hitherto been supposed—the complicating endocarditis lays the
foundation of organic heart disease.

2. In a majority of the cases the cardiac affection is independent of
rheumatism, and cannot be regarded as in any way associated with it;
unless, indeed, we hold with Bouillaud, that in the disease “chez les
jeunes sujets le cceur se comporte comme une articulation.”

8. As the presence of an apex systolic murmur in chorea is usually
an indication of the existence of mitral valvulitis, as much care should
be exercised in this condition as in the acute endocarditis of rheumatism.
Rest, avoidance of excitement, and care in convalescence, may do much
to limit a valvulitis, and obviate, possibly, the liability to those chronic
nutritional changes in the valves wherein lies, after all, the main danger.



